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Tensile Properties and Microstructures of Dual-Phase-Type Stainless Steel Plates

Hirofumi YOSHIMURA* Mitunori NOMURA*?

ABSTRACT

In order to examine the influence of plate thickness and tensile speed on the tensile
properties of 17Cr-7Ni dual-phase—type stainless steel having unstable austenite phase with
martensite, a tensile test was conducted on the materials with a thickness of 6 mm and 1.5
mm and microstructrural changes during the tensile test were observed using a scanning
electron microscope. The results are as follows; the yield and tensile strength of plates
with a thickness of 1.5mm are higher than that of plates with a thickness of 6 mm. The yield
strength also increased and the tensile strength tended to decrease with an increase in
tensile speed. This phenomenon is related to the quantity of martensite phase contained in
the unstable austenite phase, which is considered to depend on the temperature during tensile
testing.
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Table 1 Chemical compositions of stainless
steel (SUS301LC) (mass%)

C Si Mn P S
0.02 0.4 1.08 0. 025 0. 003
Ni Cr
7.02 17. 56

M. ZOMEB L1 5%DREELEEZRE L TRE%Z 6
m& 1. 5mmiZL7=b0% BV,

ZOBREDORR D 2EEOMEHI OV TH R
FWARBH0IZ, JIS 1 35 BEFIERBRAE (RR
R :A) %, -3 REBRTOERICHES BETE
BECZEBREE T, ZhERUT LD 2E
RELEBBRAFOREMT2EETHBERLZHD

(RB&H :B) ZHELE, T ZhoBBRF O
K% Fig. 11z, £FD~TE% Table 2 125K T,

r

ot —pee

B v |
St i By
> L______L._.__J Y
L .

Fig.1 Shape of tensile test piece

Table 2 Size of tensile test pieces (mm)

Marks L L P R T

Test piece A 12.5 50 60 20 | 6] 1.5

Test picie B 7 44 64 20 161 1.5
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Fig.2 Nominal stress—strain curves of SUS301LC
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Table 3 The results of tensile test of SUS301LC plates with a thickness of 6 mm and 1.5 mm

Plate thickness : 6mm

Tensile speed[mm/min] 0.1 05 1 10
Yield stress (Upper) ouy[MPa]] 801 826 822 835
Yield stress (Lower)oly[ 7] 775 793 801 805
Maximum stress o b[ 77 ] 1046 1038 1000 925
Elongation &1 [%] 36 39 40 33

Plate thickness : 1.5mm

Tensile speed[mm/min] 0.1 05 1 10
Yield stress (Upper) ouy[MPa]] 815 822 820 864
Yield stress (Lower) o ly[ 7] 815 822 816 863
Maximum stress o' b[ 77 ] 1124 1104 1067 1036
Elongation & 1[%] 30 31 32 26
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Fig.3 Yield and tensile stress of SUS301LC plates with a
thickness of 6 mm andl.5 mm
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Fig.4 Influence of tensile speed on the yield

and tensile strength of SUS301LC plates with a

thickness of 6:mm and 1.5 mm
3. 2 fAMER

BIRRBRTOLBERECORFAHMELRELLD
D% 6 mbF IOV T Fig.b (2, 1. 5 iz oW Tk
Fig.6 I24 &« R9,

AR BLO G RABRAOMER, DOFVRMORETH
HMRBE, mED (A) DS EMHEIT, v + o D24
T, v FRIZRIX, 1.5 mbf O 5 BRI TH B,
LT, AR ELIC y SRR T RO o A0

[*]

10

(=

(A) Before tensile test

(B) At yield turn
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Fig.b SEM microstructures of during tensile testing for SUS301LC plate with a thickness of 6 mm

(A) Before tensile test

(B) At yield turn

(C) Plastic deform region

Fig.6 SEM microstructures of during tensile testing for SUS301LC plate with a thickness of 1.5 mm



Tensile speed 0.1 mm/min 10 mm/min
30 T 1 l/’ywl TT Ty oo
L &~ ]
:_ XE/// 3
25 F B
= 0 E oS 3
=] - ]
ot o 3
» 15 F .
Z -/ ]
%3} _‘/ ]
2 10 F E
< - .
s 3
07llllJl!lI'LJJlllLJllllllll—-

00 10 20 30 40 50

THE DISTANCE FROM THE PART OF THE
END OF THE CATCHING PART mm

Fig.7 Account of martensite( & ’) of tensile test pieces
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